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What is claimed is: 

\l. A fiber optic module for coupling photons between 
optoelectronic devices and optical fibers, the fiber optic 
module comprising: 

a bask having a first, a second, a third and a fourth 
opening; \ 

a first vertical printed circuit board (PCB) arranged 
parallel to a fiNrst optical axis of a first optoelectronic 
device, the f irst\pptoelectronic device having terminals 
coupled to the first vertical printed circuit board, the first 
vertical printed circuit board arranged perpendicular to the 
base, the first vertical printed circuit board having a 
plurality of pins extending through the first opening in the 
base to couple to a systetn; 

a second vertical printed circuit board (PCB) arranged 
parallel to a second optical^axis of a second optoelectronic 
device, the second optoelectronic device having terminals 
coupled to the second veritcal ptinted circuit board, the 
second vertical printed circuit board arranged perpendicular 
to the base, the second vertical printed circuit board having 
a plurality of pins extending througnv the second opening in 
the base to couple to the system; \ 

a third vertical printed circuit bo&rd (PCB) arranged 
parallel to a third optical axis of a third optoelectronic 
device, the third optoelectronic device having terminals 
coupled to the third vertical printed circuit board, the third 
vertical printed circuit board arranged perpendicular to the 
base, the third vertical printed circuit board having a 
plurality of pins extending through the third opening in the 
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29 iD^se to couple to the system; 

30 \ a fourth vertical printed circuit board (PCB) arranged 

31 parallel to a fourth optical axis of a fourth optoelectronic 

32 device^ the fourth optoelectronic device having terminals 

33 coupleckto the fourth vertical printed circuit board, the 

34 fourth vertical printed circuit board arranged perpendicular 

35 to the bask, the fourth vertical printed circuit board having 

36 a plurality Vf pins extending through the fourth opening in 

37 the base to cciuple to the system; and 

38 a shieldeov housing coupled to the base to encase the 

39 first vertical, Wcond vertical, third vertical, and fourth 

40 vertical printed circuit boards to reduce electromagnetic 

41 interference (EMI) . 
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1 2. The fiber optVc module of claim 1 further comprising: 

2 an optical block cqupled to the first, second, third and 

3 fourth optoelectronic devices, the optical block having 

4 a first, second, third and fourth openings to receive the 

5 first, second, third and fourth optoelectronic devices 

6 respectively, and 

7 a first, second, third, and fourth lens to couple photons 

8 between the first, second, thirdv and fourth optoelectronic 

9 devices and first, second, third and fourth optical fibers 
10 respectively. 



1 3. The fiber optic module of cladm 2 further comprising: 

2 a nose coupled to the base, the nose to receive an 

3 optical fiber connector and to hold the iSirst, second, third 

4 and fourth optical fibers substantially fixed and aligned with 

5 the first, second, third, and fourth optica!\ openings of the 

6 optical block. 

l 4. The fiber optic module of claim 3 further comprising: 
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V a nose shield surrounding the nose to reduce 
electromagnetic interference . 

5 . yThe fiber optic module of claim 1 wherein, 

the tshird vertical printed circuit board and the third 
optoelectronic device and the fourth vertical printed circuit 
board and the\fourth optoelectronic device to provide 
redundancy for\he fiber optic module. 

6. The fiberoptic module of claim 1 wherein/ 

the first vertical printed circuit board and the first 
optoelectronic device ;Vthe second vertical printed circuit 
board and the second optoelectronic device; the third vertical 
printed circuit board and^the third optoelectronic device; and 
the fourth vertical printed\circuit board and the fourth 
optoelectronic device to provide a four channel fiber optic 
module. \ 

7. A fiber optic module for coupling photons between 
optoelectronic devices and optical fibers, the fiber optic 
module comprising: 

a base; 

at least a pair of vertical printed\circuit boards 
arranged parallel to a first optical axis V>f a first 
optoelectronic device and parallel to a second optical axis of 
a second optoelectronic device respectively, Vhe first 
optoelectronic device having terminals coupled\to one of the 
vertical printed circuit boards and the second optoelectronic 
device having terminals coupled to another one of \the vertical 
printed circuit boards, the at least pair of vertical printed 
circuit boards being arranged perpendicular to the ba^se, 

at least a third printed circuit board (PCB) arranged 
parallel to a third optical axis of a third optoelectronic 
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16 ^device, the third optoelectronic device having terminals 

17 coupled to the third printed circuit board; and 

18 \ at least a fourth printed circuit board (PCB) arranged 

19 parallel to a fourth optical axis of a fourth optoelectronic 

20 devices the fourth optoelectronic device having terminals 

21 coupled \p the fourth printed circuit board. 

1 8. TheXfiber optic module of claim 7 further comprising: 

2 a housings coupled to the base. 

1 9. The fiber-optic module of claim 8 wherein, 

2 the housing is^a shielded housing to encase the at least 

3 pair of vertical printed circuit boards and the at least third 

4 and the at least f ourth\printed circuit boards to reduce 

5 electromagnetic interference^ (EMI) . 

1 10 The fiber optic module of claim 7 further comprising: 

2 an optical block coupled to the first, second, third and 

3 fourth optoelectronic devices, che optical block having 

4 a first, second, third and fourth openings to receive the 

5 first, second, third and fourth optoelectronic devices 

6 respectively, and \ 

7 a first, second, third, and fourthVLens to couple photons 

8 between the first, second, third and fourth optoelectronic 

9 devices and first, second, third and fourth, optical fibers 
10 respectively. \ 

1 11. A fiber optic module for coupling photons between 

2 optoelectronic devices and optical fibers, the fiber optic 

3 module comprising: \ 

4 a base having a first, a second, a third and a fourth 

5 opening; \ 
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6 a first horizontal printed circuit board (PCB) arranged 

7 parallel to a first optical axis of a first optoelectronic 

8 device, the first optoelectronic device having terminals 

9 coupled to the first horizontal printed circuit board, the 

10 first horizontal printed circuit board arranged parallel to 

11 the base,^the first horizontal printed circuit board having a 

12 plurality o£v pins extending through the first opening in the 

13 base to couple, to a system; 

14 a second nbrizontal printed circuit board (PCB) arranged 

15 parallel to a second optical axis of a second optoelectronic 

16 device, the secondXoptoelectronic device having terminals 

17 coupled to the secora^horizontal printed circuit board, the 

18 second horizontal printed circuit board arranged parallel to 

y 19 the base, the second horizontal printed circuit board having a 

jjj 20 plurality of pins extending through the second opening in the 

21 base to couple to the syste 
U 22 a third horizontal printed circuit board (PCB) arranged 

j . 5 \ 

— 23 parallel to a third optical axis of a third optoelectronic 

m \ 

2 24 device, the third optoelectronic ^device having terminals 

™* 25 coupled to the third horizontal printed circuit board, the 

^ 26 third horizontal printed circuit board arranged parallel to 
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27 the base, the third horizontal printedV circuit board having a 

28 plurality of pins extending through the\hird opening in the 

29 base to couple to the system; 

30 a fourth horizontal printed circuit boaxd (PCB) arranged 

31 parallel to a fourth optical axis of a f ourtn\optoelectronic 

32 device, the fourth optoelectronic device havingVterminals 

33 coupled to the fourth horizontal printed circuit ^Doard, the 

34 fourth horizontal printed circuit board arranged parallel to 

35 the base, the fourth horizontal printed circuit board having a 

36 plurality of pins extending through the fourth opening^ in the 

37 base to couple to the system; and 

38 a shielded housing coupled to the base to encase the^ 
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39 frrst horizontal, second horizontal, third horizontal, and 

40 fourth horizontal printed circuit boards to reduce 

41 electromagnetic interference (EMI) . 

1 12 The fiber optic module of claim 11 further 

2 comprising :\ 

3 an optical block coupled to the first, second, third and 

4 fourth optoelectronic devices, the optical block having 

5 a first, second, third and fourth openings to receive the 

6 first, second, thrrd and fourth optoelectronic devices 

7 respectively, and \ 

8 a first, second,\third, and fourth lens to couple photons 

9 between the first, second, third and fourth optoelectronic 
10 devices and first, second, third and fourth optical fibers 
n respectively. 

1 13. The fiber optic modul^ of claim 12 further 

2 comprising: \ 

3 a nose coupled to the base,\^he nose to receive an 

4 optical fiber connector and to hold the first, second, third 

5 and fourth optical fibers substant is^ly f ixed and aligned with 

6 the first, second, third, and fourth optical openings of the 

7 optical block. \ 

1 14. The fiber optic module of claim 13v further 

2 comprising: \ 

3 a nose shield surrounding the nose to reduce 

4 electromagnetic interference. \ 

1 15. The fiber optic module of claim 11 whereinX 

2 the third horizontal printed circuit board and tke third 

3 optoelectronic device and the fourth horizontal printeck 
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4 \ circuit board and the fourth optoelectronic device to provide 

5 redundancy for the fiber optic module. 

1 r6. The fiber optic module of claim 11 wherein, 

2 the\first horizontal printed circuit board and the first 

3 optoelectronic device; the second horizontal printed circuit 

4 board and the\second optoelectronic device; the third 

5 horizontal printed circuit board and the third optoelectronic 

6 device; and the fourth horizontal printed circuit board and 

7 the fourth optoelectronic device to provide a four channel 

8 fiber optic module, 

1 17. A fiber optic mo&ule for coupling photons between 

2 optoelectronic devices and csyptical fibers, the fiber optic 

3 module comprising: 

4 a base having a first, a ^second, a third and a fourth 

5 opening; 

Pi 6 a first vertical printed circuit board (PCB) arranged 

3 \ 

r% i parallel to a first optical axis o\f a first optoelectronic 

s P 8 device, the first optoelectronic device having terminals 

}% 9 coupled to the first vertical printed circuit board, the first 

£3 io vertical printed circuit board arranged perpendicular to the 

n base, the first vertical printed circuit board having a 

12 plurality of pins extending through the\£irst opening in the 

13 base to couple to a system; 

14 a second vertical printed circuit boafd (PCB) arranged 

15 parallel to a second optical axis of a second optoelectronic 

16 device, the second optoelectronic device havinq terminals 

17 coupled to the second vertical printed circuit r>oard, the 

18 second vertical printed circuit board arranged perpendicular 

19 to the base, the second vertical printed circuit b^ard having 

20 a plurality of pins extending through the second opening in 

21 the base to couple to the system; 
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22 \ a third horizontal printed circuit board (PCB) arranged 

23 parallel to a third optical axis of a third optoelectronic 

24 device, the third optoelectronic device having terminals 

25 coupled to the third horizontal printed circuit board, the 

26 third horizontal printed circuit board arranged parallel to 

27 the base vv the third horizontal printed circuit board having a 

28 plurality of pins extending through the third opening in the 

29 base to coupl^ to the system; 

30 a fourth horizontal printed circuit board (PCB) arranged 

31 parallel to a fourth optical axis of a fourth optoelectronic 

32 device, the fourth optoelectronic device having terminals 

33 coupled to the fourth horizontal printed circuit board, the 

34 fourth horizontal prrnted circuit board arranged parallel to 

f i \ \ 

*;* 35 the base, the fourth horizontal printed circuit board having a 

0} 36 plurality of pins extending through the fourth opening in the 

37 base to couple to the system; and 

38 a shielded housing coupled to the base to encase the 

b; 39 first vertical, second vertical, third horizontal, and fourth 

to \ 

s 40 horizontal printed circuit boards to reduce electromagnetic 

41 interference (EMI) . 
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p i 18 The fiber optic module of felaim 17 further 

^ 2 comprising: \^ 

3 an optical block coupled to the fiirst, second, third and 

4 fourth optoelectronic devices, the opt real block having 

5 a first, second, third and fourth openings to receive the 

6 first, second, third and fourth optoelectronic devices 

7 respectively, and 

8 a first, second, third, and fourth lensYto couple photons 

9 between the first, second, third and fourth optoelectronic 

10 devices and first, second, third and fourth optical fibers 

11 respectively . 
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1 19. The fiber optic module of claim 18 further 

2 ^comprising : 

3 \ a nose coupled to the base, the nose to receive an 

4 optVcal fiber connector and to hold the first, second, third 

5 and fourth optical fibers substantially fixed and aligned with 

6 the frrst, second, third, and fourth optical openings of the 

7 optical^block. 

1 20. Thk fiber optic module of claim 19 further 

2 comprising: \ 

3 a nose shield surrounding the nose to reduce 

4 electromagnetic interference . 

1 21. The fiber optic module of claim 17 wherein, 

\ 

2 the second vertical printed circuit board and the second 

3 optoelectronic device ^nd the fourth horizontal printed 

4 circuit board and the fourth optoelectronic device to provide 

5 redundancy for the fiber optic module. 

1 22. The fiber optic moduSLe of claim 17 wherein, 

2 the first vertical printed circuit board and the first 

3 optoelectronic device; the second^ vertical printed circuit 

4 board and the second optoelectroni^ device; the third 

5 horizontal printed circuit board and^ the third optoelectronic 

6 device; and the fourth horizontal printed circuit board and 

7 the fourth optoelectronic device to provide a four channel 

8 fiber optic module. 

1 23. A fiber optic module for coupling photons between 

2 optoelectronic devices and optical fibers, the fiber optic 

3 module comprising: \ 
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4 \a base having a first, a second, and a third opening; 

5 $ first vertical printed circuit board (PCB) arranged 

6 parallel to a first optical axis of a first optoelectronic 

7 device ,\ the first optoelectronic device having terminals 

8 coupled ko the first vertical printed circuit board, the first 

9 vertical pointed circuit board arranged perpendicular to the 

10 base, the fNirst vertical printed circuit board having a 

11 plurality of\pins extending through the first opening in the 

12 base to coupl^ to a system; 

13 a second vertical printed circuit board (PCB) arranged 

14 parallel to a second optical axis of a second optoelectronic 

15 device, the second, optoelectronic device having terminals 
is coupled to the second vertical printed circuit board, the 

17 second vertical printW circuit board arranged perpendicular 

18 to the base, the seconckvertical printed circuit board having 

19 a plurality of pins extending through the second opening in 

20 the base to couple to the System; 

21 a third horizontal pririted circuit board (PCB) arranged 

22 parallel to a third optical axis of a third optoelectronic 

23 device and a fourth optical axils of a fourth optoelectronic 

24 device, the third and fourth optoelectronic devices each 

25 having terminals coupled to the third horizontal printed 

26 circuit board, the third horizontal\printed circuit board 

27 arranged parallel to the base, the tndrd horizontal printed 

28 circuit board having a plurality of piias extending through the 

29 third opening in the base to couple to the system; and 

30 a shielded housing coupled to the ba^e to encase the 

31 first vertical, second vertical, and third\horizontal printed 

32 circuit boards to reduce electromagnetic interference (EMI) . 



1 24. The fiber optic module of claim 23 further 

2 comprising: 

3 an optical block coupled to the first, second, third and 
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fourth optoelectronic devices, the optical block having 

\ a first, second, third and fourth openings to receive the 
firstv second, third and fourth optoelectronic devices 
respectively, and 

a frrst, second, third, and fourth lens to couple photons 
between the, first, second, third and fourth optoelectronic 
devices andVirst, second, third and fourth optical fibers 
respectively A 

25. The fiber optic module of claim 24 further 
comprising: \ 

a nose coupled to the base, the nose to receive an 
optical fiber connector and to hold the first, second, third 
and fourth optical fibers substantially fixed and aligned with 
the first, second, thrrd, and fourth optical openings of the 
optical block. \ 

26. The fiber optic module of claim 25 further 
comprising: \ 

a nose shield surrounding, the nose to reduce 
electromagnetic interference. \ 

27. The fiber optic module of\claim 24 wherein, 

the second vertical printed circuit board and the second 
optoelectronic device and the f ourthNpptoelectronic device to 
provide redundancy for the fiber optiA module . 

28. The fiber optic module of claim\24 wherein, 

the first vertical printed circuit board and the first 
optoelectronic device; the second vertical printed circuit 
board and the second optoelectronic device; and the third 
horizontal printed circuit board and the third, optoelectronic 
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device and the fourth optoelectronic device to provide a four 
channel fiber optic module. 

29. \A fiber optic module for coupling photons between 
optoelectronic devices and optical fibers, the fiber optic 
module comprising: 

a base Having a first, a second, a third and a fourth 
opening; \ 

a first vertical printed circuit board (PCB) arranged 
parallel to a first optical axis of a first optoelectronic 
device, the first optoelectronic device having terminals 
coupled to the first\ vertical printed circuit board, the first 
vertical printed circuit board arranged perpendicular to the 
base, the first vertical printed circuit board having a 
plurality of pins extending through the first opening in the 
base to couple to a system\ 

a second vertical printed circuit board (PCB) arranged 
parallel to a second optical axis of a second optoelectronic 
device, the second optoelectronic device having terminals 
coupled to the second vertical prvinted circuit board, the 
second vertical printed circuit boVrd arranged perpendicular 
to the base, the second vertical praSnted circuit board having 
a plurality of pins extending througnVthe second opening in 
the base to couple to the system; \ 

a third vertical printed circuit boa.rd (PCB) arranged 
parallel to a third optical axis of a third optoelectronic 
device, the third optoelectronic device having terminals 
coupled to the third vertical printed circuits, board, the third 
vertical printed circuit board arranged perpendicular to the 
base, the third vertical printed circuit board naving a 
plurality of pins extending through the third opening in the 
base to couple to the system; \ 

a fourth horizontal printed circuit board (PGB) arranged 
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31 \arallel to a fourth optical axis of a fourth optoelectronic 

32 device, the fourth optoelectronic device having terminals 

33 coupled to the fourth horizontal printed circuit board, the 

34 fourth horizontal printed circuit board arranged parallel to 

35 the bkse, the fourth horizontal printed circuit board having a 

36 plurality of pins extending through the fourth opening in the 

37 base to cbuple to the system; and 

38 a shielded housing coupled to the base to encase the 

39 first vertical/ second vertical, third vertical, and fourth 

40 horizontal prmted circuit boards to reduce electromagnetic 

41 interference (Ekl) . 

1 30. The fiber\optic module of claim 29 further 

2 comprising: \ 

3 an optical blocks coupled to the first, second, third and 

4 fourth optoelectronic devices, the optical block having 

5 a first, second, tnsird and fourth openings to receive the 

6 first, second, third and fourth optoelectronic devices 

7 respectively, and \ 

8 a first, second, third, \and fourth lens to couple photons 

9 between the first, second, thiVd and fourth optoelectronic 
10 devices and first, second, thirds, and fourth optical fibers 
n respectively. \ 

1 31. The fiber optic module of cosaim 30 further 

2 comprising: \ 

3 a nose coupled to the base, the nos^e to receive an 

4 optical fiber connector and to hold the rirst, second, third 

5 and fourth optical fibers substantially fix^ed and aligned with 

6 the first, second, third, and fourth optical^ openings of the 

7 optical block. \ 

l 32. The fiber optic module of claim 31 further / 
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comprising : 

a nose shield surrounding the nose to reduce 
electromagnetic interference . 



1 33. The fiber optic module of claim 29 wherein, 

2 the second vertical printed circuit board and the second 

3 optoelectronic device and the fourth horizontal printed 

4 circuit bo&rd and the fourth optoelectronic device to provide 

5 redundancy Sor the fiber optic module. 
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1 34. The fiber optic module of claim 29 wherein, 

2 the first vertical printed circuit board and the first 

3 optoelectronic device; the second vertical printed circuit 

4 board and the second, optoelectronic device; the third vertical 

5 printed circuit boardVand the third optoelectronic device; and 

6 the fourth horizontal printed circuit board and the fourth 

7 optoelectronic device to\provide a four channel fiber optic 

8 module. 

1 35. A fiber optic module\for coupling photons between 

2 optoelectronic devices and optr^al fibers, the fiber optic 

3 module comprising: 

4 a base; 

5 at least a pair of vertical printed circuit boards 

6 arranged parallel to a first optical axis of a first 

7 optoelectronic device and parallel to aNsecond optical axis of 

8 a second optoelectronic device respectively/ the first 

9 optoelectronic device having terminals coupled to one of the 

10 vertical printed circuit boards and the second optoelectronic 

11 device having terminals coupled to another one\of the vertical 

12 printed circuit boards, the at least pair of vertical printed 

13 circuit boards being arranged perpendicular to th\ base and / 

14 having a first and second electrical connectors to ]$lug int'o 



3918P002XX5 

Exp. No. EL802872841US 



86 



s #WB/WEA/sm 



iand out of an electrical connector of a host printed circuit 
bo&rd ; 

\ at least a third printed circuit board (PCB) arranged 
parallel to a third optical axis of a third optoelectronic 
device, N:he third optoelectronic device having terminals 
coupled tovthe at least third printed circuit board, the at 
least third \rinted circuit board having a third electrical 
connector to plug into and out of an electrical connector of 
the host printed^ circuit board; and 

at least a fourth printed circuit board (PCB) arranged 
parallel to a fouruh optical axis of a fourth optoelectronic 
device, the fourth optoelectronic device having terminals 
coupled to the fourth Vrinted circuit board, the at least 
fourth printed circuit b&ard having a fourth electrical 
connector to plug into and, out of an electrical connector of 
the host printed circuit boaxd. 

36. The fiber optic moduleyof claim 35 further 
comprising: \ 

a housing coupled to the base.. 

37. The fiber optic module of cJ\aim 36 wherein, 

the housing is a shielded housing^ to encase the at least 
pair of vertical printed circuit boards\and the at least third 
and the at least fourth printed circuit boards to reduce 
electromagnetic interference (EMI) . \ 

38 The fiber optic module of claim 35 further 
comprising: \ 

an optical block coupled to the first, second, third and 
fourth optoelectronic devices, the optical block having 

a first, second, third and fourth openings do receive the 
first, second, third and fourth optoelectronic devox^es 
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resp^tsj^ively, and 

a fir^fes^ second, third, and fourth lens to couple photons 
between the firsts^ second, third and fourth optoelectronic 
devices and first, s^pnd, third and fourth optical fibers 
respectively. 
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